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d No consensus has been reached regarding the outcome of management of local 
recurrence after transverse rectus abdominis myocutaneous (TRAM) flap breast reconstruction. 
This study demonstrated the presentation, management, and outcomes of local recurrence 
after immediate TRAM breast reconstruction. 

A comparison was conducted among 1,000 consecutive patients who underwent 
immediate breast reconstruction with a pedicled TRAM flap (TRAM group) and 3,183 consecutive 
patients who underwent only modified radical mastectomy without reconstruction (MRM 
group) from January 2001 to December 2009. The presentation, treatment, and outcome 
including aesthetics and overall survival rate were analyzed. 

Local recurrences occurred in 18 (1.8%) patients (TRAM-LR group) who underwent 
TRAM breast reconstruction and 38 (1.2%) patients (MRM-LR group) who underwent MRM 
only (P = 0.1 71 2). Wide excision was indicated in almost all the local recurrence cases. Skin 
graft was required in 4 patients in the MRM-LR group, whereas only one patient required 
a skin graft to preserve the mound shape in the TRAM-LR group. The breast mound was 
maintained in all 17 patients that survived in the TRAM-LR group even after wide excision. 
The overall survival rate was 94.4% in the TRAM-LR group and 65.8% in the MRM-LR group 
(P = 0.276). 

Local recurrence after immediate TRAM flap breast reconstruction could be 
detected without delay and managed effectively by multiple modalities without reducing 
overall survival rates. Breast mound reconstruction with soft autologous tissue allowed for 
primary closure in most of the cases. In all of the patients who survived, the contour of their 
reconstructed breast remained. 
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INTRODUCTION 

An immediate breast reconstruction after mastectomy has sev- 
eral aesthetic and psychological advantages [l]. Moreover, con- 



sidering the fact that the peak age of developing breast cancer in 
Korea is the mid-forties, a patient's quality of life after surgery 
has added significance [2]. Pedicled transverse rectus abdomi- 
nis musculocutaneous (TRAM) flap breast reconstruction has 
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the undeniable benefits of long-term predictability and relative 
simplicity; hence, it remains the primary reconstructive modal- 
ity worldwide [3]. Recently the oncologic safety of immediate 
TRAM following skin-sparing mastectomy or nipple areolar 
skin-sparing mastectomy has been published [4,5]. Neverthe- 
less, local recurrence after mastectomy is an unwanted event 
that is not always predictable. The authors present here the pre- 
sentation, management, and outcome of local recurrence after 
immediate TRAM flap breast reconstruction. 

METHODS 

The medical information of all the patients who underwent 
immediate TRAM breast reconstruction by the senior author 
was recorded in a prospective database. Between January 2001 
and December 2009, the medical records of 1,000 consecutive 
patients who underwent immediate breast reconstruction us- 
ing pedicled TRAM flap were prospectively registered (TRAM 
group). The follow-up period was defined as from the first recon- 
structive date to the last outpatient date. In case of a patient with 
local recurrence or one who died, the follow-up period was 
defined from the first reconstructive date to the event date. Pa- 
tients who dropped out during the study period were excluded 
from the study. The preoperative records included demographic 
factors, general medical status, and social habits. Data from the 
surgery such as the specific surgical technique and the weight of 
the mastectomy specimen were added to the database. Onco- 
logic data such as the cancer stage and treatment, along with the 



postoperative clinical course including the complications, recur- 
rence and metastasis, and overall outcome were added during 
the postoperative visits at the outpatient clinic. 

No patients who underwent TRAM breast reconstruction had 
stage 4 cancer. For the purpose of comparison, the data of the 
patients who underwent modified radical mastectomy (MRM) 
without reconstruction in the same period were collected. After 
the patients with preoperative clinical stage 4 cancer were exclud- 
ed, 3,183 patients remained (MRM group). Oncologic follow-up 
included clinical examinations, mammography, and chest X-ray 
every six months. Tomography, bone scan, ultrasonography, and 
other investigations were performed whenever deemed neces- 
sary by the oncologic surgeon. 

For the basic comparisons data such as the patients' age, 
follow-up period, cancer stage distribution, and the overall sur- 
vival rate were collected from both the TRAM group and MRM 
group; the data were compared using the chi-squared test, Fish- 
ers exact test, Mann-Whitney test, and log-rank test. We catego- 
rized the local recurrence rates and overall survival rates into a 
lower stage group (stage 0, 1 ) and higher stage group (stage 2, 
3) in order to exclude the major confounding factor (stage). Af- 
ter local recurrence was diagnosed, the patient was further clas- 
sified into the TRAM-local recurrence (LR) group or MRM-LR 
group. The management of local recurrence was demonstrated 
in Fig. 1. The overall outcome of each reconstructed breast (i.e., 
whether the shape of the reconstructed breast mound was well 
maintained thereafter) was evaluated by two plastic surgeons, 
including the senior author. 



Fig. 1. Management of local recurrence 



Managementoflocal recurrence. PET, positron emission tomography; 
MRI, magnetic resonance imaging ;ER, estrogen receptor; PR, 
progesterone receptor; HER-2, human epidermal growth factor 
receptor-2. 

Local recurrence 
detection after mastecomty 



Distant metasis work-up; 
PET, MRI etc. 



Local treatment 



Wide excision 

1) Previous radiation history (-) 
— > Radiation therapy 

2) Previous radiation history (+) 
— > Observation 



Systemic treatment 

1) Hormonal receptor (ER, PR) (+) 
— ► Hormonal therpay 

2) HER-2 receptor (+) 
— * Target therapy 

3) Chemotherapy; controversial 



RESULTS 

With a median follow-up of 57 months, 18 out of the 1,000 
TRAM group patients and 38 out of 3,183 the MRM group pa- 
tients experienced local recurrence. 

Patients' demographics and oncologic profile 

The mean age at the time of surgery was 42.2 years (range, 22 
to 68 years) in the TRAM group and 47.9 years (range, 22 to 



Table 1 . Mastecomy method 




Mastectomy 


TRAM 


TRAM-LR 


MRM 


29 (2.9) 


2(11.1) 


NASSM 


361 (36.1) 


9(50) 


SSM 


510(51.0) 


7 (38.9) 


Total 


1,000 


18 


Values are presented as number (%). 




TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 


modified radical mastectomy; NASSM, nipple areolar skin-sparing mastectomy; 


SSM, skin sparing mastectomy. 







377 



Lee TJ et al. Local recurrence after TRAM breast reconstruction 



Archives of Plastic Surgery 



79 years) the in MRM group. The mean follow-up length in 
the TRAM group was 56.4 months (3 to 93 months) and 60 
months (2 to 96 months) in the MRM group. The mastectomy 
method is demonstrated in Table 1. The stage distribution of the 
two groups is shown in Table 2. Stage distribution in the TRAM 
group tended to be lower than the MRM group. 

The recurrence or metastasis was classified as local, regional, or 
distant; its incidence is summarized in Table 3. The incidence of 
local recurrence was 1.8% in the TRAM group and 1.2% in the 
MRM group (P = 0.1712). In both groups, the local recurrence 
ratestended to be higher in the higher stage of breast cancer 
(Table 4). In order to rule out the confounding effect of stage, 
we analyzed the local recurrence rates by classifying cases into a 
lower stage group (stage 0, 1 ) and higher stage group (stage 2, 3) 
(Fig. 2). The location of local recurrence along with the interval 



between the time of surgery and the detection of the local recur- 
rence are demonstrated in Tables 5, 6. The most common site of 
local recurrence in the TRAM-LR group and MRM-LR group 
were the skin and chest wall, respectively. There was no signifi- 
cant difference in detection of the interval between the two 



Table 3. Characteristics of recurrence/metastasis in TRAM, 


MRM 










Characteristics 


TRAM 


MRM 


P-value a) 


Local recurrence 


18(1.8) 


38 (1 .2) 


0.1715 


Regional recurrence 


11 (1.1) 


78 (2.4) 


0.0098 


Distant metastasis 


28 (2.8) 


302 (9.5) 


<0.001 


Values are presented as number (%). 






TRAM, transverse rectus abdominis myocutaneous; MRM, modified radical 


mastectomy. 








a) Chi-square test. 









Table 2. Total stage distribution 




Mastectomy 


Stage 0 


Stage 1 


Stage 2A 


Stage 2B 


Stage 3A 


Stage 3B 


Stage 3C 


Total 


TRAM 
MRM 
Total 


173 (17.4) 
158(5) 
330 (7.9) 


362 (36.3) 
736 (23.10) 
1 ,095 (26.2) 


245 (24.6) 
862 (27.1) 
1,105(26.5) 


126 (12.5) 
611 (19.2) 
735 (17.6) 


75 (7.5) 
410(12.9) 
484 (11.6) 


2 (0.2) 
69 (2.2) 
71 (1.7) 


16(1.6) 
337 (10.6) 
353 (8.5) 


1,000 (100) 
3,183 (100) 
4,173 (100) 


Values are presented as number (%). 

TRAM, transverse rectus abdominis myocutaneous; MR 


\A, modified radical mastectomy. 




























Table 4. Stage distribution in 


local recurrence rate 














Mastectomy 


Stage 0 


Stage 1 


Stage 2A 


Stage 2B 


Stage 3A 


Stage 3B 


Stage 3C 


Total 


TRAM 
MRM 
Total 


1 (5.56) 
0(0) 
1 (1.79) 


6 (0.60) 
6(15.79) 
12(21.43) 


3(16.67) 
7(18.42) 
10(17.86) 


5 (27.78) 
9 (23.68) 
14(25.00) 


3(16.67) 
4(10.53) 
7(12.50) 


0(0) 

6(15.79) 
6(10.71) 


0(0) 

6(15.79) 
6(10.71) 


18(100) 
38 (100) 
56 (100) 


Values are presented as number (%). 

TRAM, transverse rectus abdominis myocutaneous; MR 


\A, modified radical mastectomy. 











Fig. 2. Local recurrence rate according to the stage 



(A) Local recurrence rate in the lower stage group. (B) Local recurrence rate in the higher stage group. MRM, modified radical mastectomy; TRAM, 
transverse rectus abdominis myocutaneous. 




0 20 40 60 80 100 120 0 20 40 60 80 100 120 
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Table 5. Location of local recurrence 





Location of local 
recurrence 


TRAM-LR 
(n = 18) 


MRM-LR 
(n = 38) 


P-value a) 


Skin 

Chest wall 

Scar 

Total 


13 
5 

18 


5 

32 

1 

38 


<0.001 


TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 
modified radical mastectomy. 
a) Fisher's exact test. 



Table 6. Interval of detection of local recurrence 



Interval 



TRAM-LR 
(n = 18) 



MRM-LR 
(n = 38) 



P- 

value 2 ' 



Median of interval of local 
recurrence (mo, range) 



27 
(4 to 53) 



17.5 

(3 to 62) 



0.1C 



TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM 
modified radical mastectomy. 
a, Mann-Whitney test. 



Table 8. Mass characteristics 




Characteristics 


TRAM-LR (n = 18) 


MRM-LR (n = 38) 


Mean size of excised 


3.2x2.1x2.1 


3.4x2.3x2.7 


mass (cm) 






Mean weight of 


5.4 


6.3 


excised mass (g) 


(range, 2.1 to 9.3) 


(range, 1 .2 to 1 1 .3 ) 


TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 


modified radical mastectomy. 







Table 9. Radiation therapy characteristics 


I 


Characteristics 


TRAM-LR 
(n=18) 


MRM-LR 
(n = 38) 


Median of total 


5,020 


4,854 


radiation dose (range) 


(4,200 to 5,600) 


(4,150 to 6,100) 


Mean of fraction of 


18.6 


17.3 


radiation therapy 


(6 to 20) 


(5 to 21) 


(Fx, range) 






TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 
modified radical mastectomy. 



Table 7. Treatment modality 





Treatment 


TRAM-LR 
group 


MRM-LR 
group 


Total valu> 


Wide excision 
Wide excision+RT 
Wide excision+ 

skin graft 
RT 
Total 


4 (22.20) 
12(66.70) 
1 (5.60) 

1 (5.60) 
18(100) 


7(18.40) 
24 (63.20) 
4(10.50) 

3 (7.90) 
38 (100) 


11 (19.60) 
36 (64.30) 
5 (8.90) 

4 (7.20) 

56 (100) 1 


Values are presented as number (%). 

TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 
modified radical mastectomy; RT, radiotherapy. 
a) Fisher's exact test. 



groups (Table 6). 

Management of local recurrence, overall survival rate 

Treatment modalities for both groups are summarized in Table 7. 
Wide excision with or without radiation was required in 17 out 
of 18 patients in the TRAM-LR group and 35 out of 38 in the 
MRM-LR group. Wide excision with a safety margin of at least 
1 cm in an elliptical pattern was the standard surgical procedure; 
this was performed by an oncologic surgeon (general surgeon). 
Frozen biopsy confirmed negative margins. If primary closure 
was impossible, a skin graft was performed by a plastic surgeon. 
A skin graft was required in 1 patient (5.9%) in the TRAM-LR 
group and 4 (11.4%) in the MRM-LR group. However, need- 
ing a skin graft failed to show a statistically significant difference 
between the two groups. Only one patient who developed local 
recurrence in the form of periareolar Paget s diseaseat 3.5cm in 
diameter needed a skin graft in the TRAM-LR group. 



Table 10. Overall survival rate in total stage 



Mastectomy Alive Dead Total P-value a) 

TRAM-LR 17(94.44) 1(5.56) 18(100) 0.276 

MRM-LR 25 (65.79) 13 (34.21) 38(100) 

Total 42(75.00) 14(25.00) 56(100) 

Values are presented as number (%). 

TRAM, transverse rectus abdominis myocutaneous; LR, local recurrence; MRM, 
modified radical mastectomy. 
a) Fisher's exact test. 



All of the breast mounds in the TRAM-LR group including the 
patient who underwent the skin graft were well maintained. 

The excised mass, size of wide excision, dose, and period of 
radiation therapy are shown in Tables 8, 9. The overall survival 
rate in the TRAM-LR group was higher than that in the MRM- 
LR group (Table 10) (Fig. 3A). In order to exclude the confound- 
ing effect of stage, we analyzed the overall survival rates and cat- 
egorized them into a lower stage group (stage 0, l) and higher 
stage group (stage 2, 3) (Fig. 3B). After excluding the confound- 
ing effect of stage, there was no significant difference between 
the two groups (P =0.503) (Fig. 3B). However, analysis for 
the lower stage group could not be performed due to the small 
number of patients. Only one patient in the TRAM-LR group 
died, which was caused by pericardial effusion after radiation 
therapy for multiple bone metastases of breast cancer. 

Case 1 

A 43-year-old patient underwent immediate TRAM breast re- 
construction for stage 1 invasive ductal carcinoma. Skin-sparing 
mastectomy was performed for the reconstructive surgery. 
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(A) Overall survival rate. (B) Overall survival rate in the higher stage group, 
myocutaneous. 



modified radical mastectomy; TRAM, transverse rectus abdominis 
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Fig. 4. Case 1 



(A) One year after left skin sparing mastecomty and transverse rectus abdominins myocutanesous breast reconstruction and subsequent nipple 
reconstruction. (B) Two years after wide excision of the locally recurred tumor and primary closure. 




There was no lymph node metastasis. After surgery, the patient 
underwent 4 cycles of chemotherapy with doxorubicin and 
cyclophosphamide. Three years after the TRAM operation, 
the patient visited the outpatient clinic in the general surgery 
department with the chief complaint of a palpating mass. Local 
recurrence developed on the skin in the left lower quadrant of 
the left breast as a mass sized at 1 cm in the largest diameter in 
the subcutaneous layer of the reconstructed breast. The excised 
mass was 2.5 x2.3 X 1.5 cm, weighed 3.3 g, and was diagnosed 
as invasive ductal carcinoma. After wide excision of the involved 
tissue, primary closure of the defect could be performed by the 
oncologic surgeon (general surgeon) without performing a skin 
graft; the patient then underwent radiation therapy (60.4 Gy/32 
Fx). Two years after the wide excision, she is still alive with her 
breast mound maintained (Fig. 4). 




Case 2 

A 39-year-old patient underwent immediate TRAM breast re- 
construction for stage 0 invasive ductal carcinoma. A nipple are- 
olar-sparing mastectomy was performed for the first reconstruc- 
tive surgery. There was no adjuvant therapy. The patient visited 
the outpatient clinic in the general surgery department with the 
chief complaint of bleeding from the right nipple. Breast cancer 
recurred on the skin of the periareolar site in her right breast 
2 years after surgery. The largest diameter of the recurrent mass 
was 1.2 cm. The nipple was excised. The excised mass was 4.2 x 
2.5 x 2 cm and weighed 8 g. After wide excision of the involved 
tissue, primary closure of the defect was carried out by the onco- 
logic surgeon (general surgeon) without requiring a skin graft. 
There was no involvement of the margins or distant metastasis. 
The patient did not undergo radiation therapy or chemotherapy 
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Fig. 5. Case 2 



(A) Three years after transverse rectus abdominis myocutaneous operation. (B) Two years after wide excision. 









Fig. 6. Case 3 


(A) One year after transverse rectus abdominis myocutaneous operation. ( 


3) Three months after wide excision. 





after wide excision. Two years after the wide excision, she is still the secondary operation, the breast mound and projection were 
alive with her breast mound maintained (Fig. 5 ) . maintained (Fig. 6 ) . 



Case 3 

A 28-year-old patient underwent immediate TRAM breast re- 
construction for stage 1 invasive ductal carcinoma. A nipple areo- 
lar-sparing mastectomy was performed for the first reconstructive 
surgery. The patient underwent 4 cycles of chemotherapy with 
doxorubicin (Adriamycin) and cyclophosphamide. A skin lesion 
around the previous scar site was detected during a regular fol- 
low-up at the outpatient clinic in the general surgery department 
1 year after the first reconstructive surgery. The largest diameter 
of the tumor was 1.6 cm. The excised mass was 4.2 x 1.8 x 1.3 
cm and weighed 10 g. Wide excision was performed, and pri- 
mary closure was carried out by the oncologic surgeon (general 
surgeon) without performing a skin graft. There was no involve- 
ment of the margins or distant metastasis. The patient did not 
undergo radiation therapy or chemotherapy. Three months after 



DISCUSSION 

Local recurrence after breast reconstruction is not always pre- 
dictable. An oncologic or reconstructive surgeon can encounter 
such cases. Treatment of local recurrence after immediate breast 
reconstruction has been reported by Newman et al. [6] who 
claimed that the rate of local recurrence is low and the likelihood 
of local control and survival is high. Howard et al. [7] confirmed 
that local recurrence after TRAM flap reconstruction can be ef- 
fectively managed with surgical excision of the involved tissue, 
chemotherapy, and radiation therapy. Our data demonstrated 
that excellent local control of the disease can be achieved with 
multimodality therapy including limited surgery without remov- 
ing the entire breast mound. In our study, the local recurrence 
rate was not significantly different between the MRM group and 
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TRAM group after stage 4 was excluded (Table 3), which sup- 
ports previous studies [5,8-12]. This study also confirmed that 
after excluding the effect of the stage as a major confounding 
factor, there was no significant difference in the local recurrence 
rates between the MRM-LR group and TRAM-LR group (Fig. 
2A,B). 

The TRAM flap did not delay the detection of local recurrence 
(Table 6). Newman and colleagues [6] reported that among 
the 23 cases of local recurrences from the M.D. Anderson Can- 
cer Center, 96% presented in the skin or subcutaneous tissue 
with only one recurrence deep within a TRAM flap, which was 
detected using a chest radiograph. Similarly in our patients, the 
most common recurrence site was the skin (72.2%) (Table 5). 
This shows that the TRAM flap does not interfere with the de- 
tection of local recurrence in most cases. Getting a second opin- 
ion from an oncologic surgeon or plastic surgeon might have af- 
fected these results. The overall survival rate did not significantly 
differ between the MRM-LR group and TRAM-LR group (Fig. 
3). Even after excluding the effect of the stage, the overall sur- 
vival rate was not significantly different between the MRM-LR 
group and TRAM-LR group (Fig. 3). 

Our study showed that immediate TRAM breast reconstruc- 
tion did not interfere with the detection of local recurrence and 
did not affect the overall survival rates after treatment of local 
recurrence. We assume that our plastic and oncologic surgeons' 
preoperative counseling in term of selecting patients and follow- 
up is adequate and also that local recurrence after immediate 
TRAM breast reconstruction can be at least as effectively man- 
aged. 

Aesthetically, the breast mound was well maintained after 
wide excision in most of the cases in the TRAM-LR group. For 
surgical modalities, most patients in the TRAM-LR group could 
undergo surgery by simple excision and primary closure. Out of 
the 18 patients who required a skin graft, only one had Paget s 
disease, but it was still possible to maintain her breast shape. On 
the other hand, 4 patients in the MRM-LR group needed skin 
grafts. Apart from its invasiveness and donor site morbidity, a 
skin graft on a bare chest wall leaves a surface that is more vul- 
nerable to irradiation, which is often necessary in case of local 
recurrence. Breast reconstruction with autologous tissue such 
as a TRAM flap builds a mound with sufficient skin and soft 
tissue, which allows for primary closure following wide exci- 
sion in most cases without severely changing the shape of the 
breast. Interestingly at the time of wide excision, the mass sizes 
were smaller and weighed less in the TRAM-LR group than the 
MRM-LR group, which might be due to the regular follow-up 
visits and early detection of local recurrence. 

When the patients in TRAM-LR group were asked, after un- 



dergoing wide excision, whether they would recommend the 
reconstructive procedure to their friends or not, 12 (85%) out 
of 14 replied they would recommend this procedure to others. 
This result shows that the patients in the TRAM-LR group were 
generally satisfied with the outcome even after local recurrence 
after immediate TRAM breast reconstruction. 

In conclusion, immediate TRAM breast reconstruction fol- 
lowing skin-sparing mastectomy does not affect the local recur- 
rence rate in breast cancer, and local recurrence after immediate 
TRAM flap breast reconstruction could be detected without 
delay and managed effectively using multiple modalities with- 
out reducing overall survival rates. Breast mound reconstruction 
with soft autologous tissue allowed for primary closure in most 
cases and all of the patients who survived maintained the con- 
tour of their reconstructed breast. 
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